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 The study “Effect of Electrical Stimulation on Chronic Leg Ulcer Size and Appearance” 
was one of the first studies to look at e-stim on chronic diabetic, arterial, and venous 
insufficiency wounds. It was a well-developed randomized controlled trial. Upon reviewing this 
article, I found that it had an intriguing introduction that explained the reason for the study well, 
a methods section designed in a manner that could be repeated by most clinicians, a results 
section that included statistically significant results, and an easy-to-read discussion that linked it 
back to other similar studies. Overall, this study was well conducted, and the paper was well 
written. 
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Chronic vascular ulcers will be prevalent among the patients seen within acute care. Thus, we 
will be working with patients who deal with chronic wounds next summer on our first clinical 
rotation. These chronic wounds are painful, and costly to the patients who deal with them daily. 
That’s how I came up with the clinical question “Does using electrical stimulation promote tissue 
repair in patients with chronic soft-tissue wounds”. 
Methods  
I used PubMed as well as PEDro to search for articles. Using the keywords: electrical 
stimulation, chronic Ulcers, and wounds. I added the limits of a full-free text, and English. These 
limits were added because of financial reasons, and because my reading capabilities are limited 
to the English language. I personally did not add any inclusions or exclusions to my search 
criteria because I wanted to see the effects of electrical stimulation at various age, genders, etc. 
when searching for an article. I started with 48 hits before I began to review articles. 
The article “Effect of Electrical Stimulation on chronic Leg Ulcer Size and Appearance” was 
published in 2003 in Physical Therapy. Physical Therapy is the publication of the American 
Physical Therapy Association (APTA). It was written by Pamela E Houghton BScPT, PhD, who 
was an Associate Professor at the School of Physical Therapy, at the University of Western 
Ontario. The research was executed at the University of Western Ontario, Canada. 
I chose to critically appraise this report because it was a double-blind, randomized controlled 
trial that handled the treatment groups in a similar manner. I felt that these were important 
qualities that would help limit the biases that could be reported otherwise. I also appreciated the 
 
 
way they randomized the groups, allowing for there to be no significant difference between the 
two. 
Results 
Summary of the study 
While electrical stimulation/current has been used to increase healing for chronic pressure ulcers, 
its effectiveness in healing other chronic ulcers due to diabetes, arterial insufficiencies, and 
venous insufficiencies has not been well studied. The authors used this as the basis for their 
study. They acquired 33 subjects for their study, with 27 individuals completing the study. They 
separated their 27 subjects into groups based on the primary cause of the wound. They randomly 
assigned the subjects in two groups, one group received electrical stimulation, while the other 
received sham electrical stimulation. Both groups received treatment for 45 minutes 3 times a 
week for 4 weeks. There was no significant statistical difference between the treatment groups. 
Both treatment groups were treated with the same kind of electrical stimulation device, but the 
sham treatment group machine had been deactivated by the manufacturer. The therapists were 
able to set up the electrodes and machines as normal for every treatment session. Thus, allowing 
for a double-blind study.  They used wound size and appearance as outcome measures to gauge 
the effect of electrical stimulation on wound healing. The authors found that there was a decrease 
in the wound surface area of individuals in the group that received electrical stimulation, but not 
in the group that received sham treatment. In conclusion, they found that electrical stimulation 
did help lessen wound size and even cause an improvement in wound appearance. They 
determined that electrical stimulation may also accelerate wound healing. The authors believe 
that more research should be done to establish that electrical stimulation not only decreases 
wound surface area but could also lead to full wound closure. 
 
 
Appraisal of the study introduction 
The introduction of this study provides enough background evidence to help the reader 
understand why, and how their study is different. They provided information on how chronic 
wounds effect a patient both physically and financially ($2,500 per ulcer every 4 months). 
Chronic wounds also become more prevalent with age, the authors also added information about 
how the numbers they gave for the physical and financial information above will only continue 
to grow as the average age of the population increases.  
The authors overall did a good job supporting their evidence to why their clinical trial was 
important. There were a couple of weaknesses within the introduction. The authors could have 
given more information about venous and arterial insufficiencies, and the pathogenesis behind 
them. It would have also been nice to have had some information on their outcome measures 
(acetate tracing, photographic wound assessment tool) within the introduction. The author also 
cited another report they wrote within the introduction, while this is not a terrible issue it could 
add unwanted bias within their introduction. 
 
Appraisal of the study methods 
This study was a double blind, prospective, longitudinal, randomized controlled trial. They were 
able to conduct a double-blind study because of a defective electrical stimulation machine sent to 
them by the manufacturer. This machine looked like it was working normally but could not 
actually give electrical stimulation. Thus, allowing the clinicians to set up the electrodes and 
machines in the same manner for both subject groups. The authors also did a good job of 
randomizing the groups in a fashion that did not allow for any biases or significant differences 
between the two groups. The authors did a good job explaining acetate tracing and the 
 
 
Photographic Wound Assessment Tool within the methods section and gave information as well 
as credible sources that supported the reliability and validity of each of these tools.  
 There are a couple of weaknesses within their methods including a lack of information on the 
two subjects who chose to withdrawal from the study, and issues with managing the groups the 
same. While the authors elected to tell us that the subjects withdrew from the study for reasons 
unrelated to treatment, it still could have been beneficial to the reader to know a little more 
information. There was no standardized wound care, due to the differences in wound types, and 
the need for antibiotics for some subjects. These slight differences could have easily skewed the 
results of the study. 
 
Appraisal of the study results 
The authors did a good job of describing the results in an orderly and clear manner. They 
followed a similar order to the order that the questions were presented in. The results addressed 
the question well, the purpose of this study was to “examine the effect of HVPC on wound 
healing of chronic lower-extremity ulcers due to diabetes or to arterial or venous insufficiency”. 
The authors answered this question well, they reported a decrease in wound size, and an 
improvement in wound appearance for the subjects in the electrical stimulation group.  They 
explained their results in well-developed tables and added asterisks to easily see the statistically 
significant evidence. Probability values less than 0.05 were considered statistically significant, 
and a 95% confidence interval. The researchers determined a sample size of 24 subjects (12 per 
group) was required to detect differences between the group with a statistical power of 80%. The 
27 subjects that completed the study allowed the researchers to meet this criteria.  
 
 
While the researchers did a good job showing their statistically significant data on the graphs, 
they could have done a better job explaining it within the results. While the figures are easy to 
read and user friendly, seeing them written out in the results would have been an easier way for a 
reader to grasp the concept. For example, the authors could have written out “a mean of 55% of 
decrease in wound surface area from the wound size measured during the initial evaluation to the 
post treatment evaluation was calculated for subjects randomly selected to receive high-voltage 
pulsed current”. This would have helped the reader understand the results section more clearly 
than just an asterisk on a graph. 
Appraisal of the study discussion 
The authors did a good job of further indicating the meanings behind their results. Applying 
them clinically and relating them to as many other studies as they could. They primarily used 
credible sources from the time the study was conducted as comparisons.  
The weaknesses of the discussion mainly are because there was little research done on the effect 
of electrical stimulation of venous ulcers. The researchers did acknowledge this and stating that 
more research needs to be done on this topic. The authors also did not mention some of the 
limitations of their study such as small sample size, different wound dressings, or the two subject 
that chose to withdraw from the study. All which could be important pieces of information to this 
study.  
Discussion 
This study is extremely significant within the field of physical therapy, especially acute care 
settings. knowing that we can decrease the pain, accelerate healing, and improve wound 
appearance of chronic wounds is incredibly important. Being able to do this could save our 
 
 
patients money, pain, and even possibly from infections that could enter the chronic wound. This 
study answers my question of “Does using electrical stimulation promote tissue repair in patients 
with chronic soft-tissue wounds”. While it does not go into detail on the mechanisms of how 
chronic wounds decrease in size, it does show that electrical stimulation can cause a decrease in 
wound size and an improvement in wound appearance. 
I believe this intervention could be easily used within a clinical situation; the author explains the 
intervention in a way that could be repeated by any clinician who is versed in using electrical 
stimulation. While the potential benefits of reduced wound surface area and improvement in 
wound appearance seen great there are also come potential risks of using electrical stimulation. 
Some patients may be allergic to the adhesives on the electrodes, or if they have a pacemaker, or 
are pregnant e-stim also carries risks. Overall, I think the potential benefits outweigh the risks, 
while an allergy to the adhesives may not be known, most patients seen in a clinic will know if 
they have a pacemaker or are pregnant. More studies are needed to improve the argument for e-
stim, but the authors even noted this within their discussion. 
Since our acute care clinical rotation is first, we will be seeing many patients who may suffer 
from chronic wounds. While I don’t feel well versed in electrical stimulation yet, I believe the 
validity in this study would make me consider using it on my future patients. The authors 
showed over a 50% decrease in chronic wound size over a four-week treatment cycle. Which is a 
significant decrease. I believe that I will use this on patients in the future. Since this study has 




Overall, I believe the authors did a good job of giving the reader a good understanding of HVPC 
(e-stim) and its effects on chronic leg ulcers. They had an intriguing introduction, repeatable 
method, statistically significant results, and an easy-to-read discussion. If I had to rate this study 
on a scale from 1-10, I would give it an 8/10.  
 
 
